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4.2 Wet Weather Flow

A Drainage Area Map identifying watershed boundaries, flow paths and design points was developed to
delineate the contributing stormwater runoff areas (drawing at end of the report). The specific watershed
boundaries were determined using USGS topographic maps and data. For comparative analysis, the
contributing area has been separated into two sub-watersheds and a corresponding point of analysis;
Drainage Area 1 and Drainage Area 2 both drain to Point of Interest 1 (POI-1). Runoff from each of these
areas will drain towards and discharge across Crescent Beach. |n reviewing the topographic maps, it was
determined that the watersheds generally slope north and west with grades ranging from 2% to 5%. The
highest elevation is approximately 160 feet. Drainage generally follows a path adjacent to Valley Road
and Cobble Court. Based on the USGS maps and Nassau County Tax Maps showing the lofs in the
surrounding neighborhoods, the drainage areas consist mostly of developed 1-acre residential lots and
roadways.

As stated in the NYSDEC Stormwater Design Manual, Chapter 4, Table 4.2, the mean impervious cover
for a 1-acre residential lot is 14%. Therefore, Drainage Area 1 and Drainage Area 2 were modeled as
having 14% impervious cover and 86% pervious cover. A summary of the drainage area cover conditions
is shown in Table 01 below:

Table 01 — Drainage Area Conditions

impervious Percent Pervious Percent
Watershed | Watershed Area Impervious Area Impervious
ID Area (ac) (ac) (%) {ac) (%)
Drainage
Area 1 66.80 9.35 14 9.35 86
Drainage
Area 2 149.70 20.96 14 128.74 86

Stormwater Modeling

Stormwater runoff from the watershed areas was modeled to calculate the peak-runoff flow rate for a 1-
hour storm event with a resulting rainfall depth of 0.5 inches. This storm simulates a typical heavy rain
event over soils that are saturated, creating a scenario of the maximum stormwater runoff for this event.
The runoff modeling and analysis was completed using the SewerGEMS V8i software and the SCS Unit
Hydrograph method.

Within SewerGEMS, the contributing watersheds were modeled with their respective ground cover and
soil conditions. All impervious cover was defined as paved driveways, streets, parking lots and roofs
resulting in a Curve Number of 98 and the pervious cover was defined as grass cover with saturated soils
resulting in a Curve Number of 89.

Time of Concentration (Tc) values for the watershed cover conditions were determined using the TR-55
methodology and Worksheet 3 of TR-55. The resulting Tc values were 0.39 hours and 0.64 hours for
Drainage Area 1 and Drainage Area 2 respectively.
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In the model, the stormwater runoff from each of the drainage areas was directed to a single design point,
POI-1. After running the SewerGEMS model, the peak-runoff flow rate as a result of the 1-hour storm
event was calculated to be 13.19 cfs.

A summary of the peak flow rates for the drainage areas and design point is provided in Table 02 below:

Table 02 — Stormwater Modeling Summary

Watershed
ID / Design Peak Runoff (cfs) Peak Flow (cfs)

Point 1-Hr 0.5” Storm
Drainage
Area 1 4.61
Drainage
Area 2 3.00

POI-1 13.61

5.0 REMEDIATION ALTERNATIVES

The following remediation alternatives were considered to address the bacteria contamination in the flow
from the creek that discharges on Crescent Beach:

= Helix System

n Ultraviolet System

»  Dry Weather Flow Outfall
=  Ecological Restoration

n Beach Management

51 Helix System

The Helix, manufactured by Fabco Industries, is a high-flow stormwater filter that can be housed in a vault
or installed directly into an outfall pipe. When applied with Fabco’s FABGUARD antimicrobial media, the
filter can treat bacteria. Fabguard is an EPA registered antimicrobrial pesticide. Manufacturer's
information indicates results from a Fabco beach study project demonstrated average E.Coli and Fecal
coliform reductions of 70%. Based on the monitoring data, this level of reduction, if achieved, would help
improve water quality for a significant number of samples. The horizontal filter column design provides
flexibility for selecting the appropriate filter length and diameter for a given flow rate. The Helix elements
inside the column(s) function as a multiple disk filter providing a large amount of surface area for
treatment. The spiral form offers multiple flow paths through the filter which allows the system to maintain
a high flow rate while significantly reducing clogging potential.

Each Helix filter column has a design treatment flow rate of approximately up to 3 cubic feet/sec (1,346
gallons/minute) based on diameter. The manufacturer offers Helix filters in single, double and triple
column systems. Filter cartridges are replaceable and can be accessed through a standard 36-inch
diameter manhole covers provided in the top of the vault. A two-column system within a precast concrete
vault is in the photo below.
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Any stormwater management practice constructed in the uplands adjacent to the site’s tidal wetlands
should be planted with native wetland and coastal plant species. Appropriate plant species include the
following:

¢ Upland Areas (Landward of Spring High Water):
o Switch Grass (Panicum virgatum)
o Seaside Goldenrod (Solidago sempervirens)
o Groundsel Bush (Baccharis halimifolia)
o Bayberry (Morella pensylvanica)
e At Spring High Water and Up to 1’ Vertical Elevation Above SHW:
o Marsh Elder (lva frutescens)
o Switch Grass (Panicum virgatum)
o Seaside Goldenrod (Solidago sempervirens)
+ Between Spring High Water and Mean High Water
o Salt Hay (Spartina patens)
o Salt Marsh Bulrush (Bolboschoenus robustus)
o Narrow-leaved Cattail (Typha angustifolia)
s Below Mean High Water
o Smooth Cordgrass (Spartina alterniflora)

The approximately 5.8 acre tidal wetland located to the west of Cobble Court on property owned by North
Country Colony has been historically degraded due to 1) discharge of stormwater runoff and nutrient
loading from the contributing watershed and 2) restriction of regular tidal exchange with Long Island
Sound due to a sub-sized and potentially clogged culvert under Cobble Court. These pollutant and
hydrological impacts have contributed to the proliferation of invasive Phragmites reed (Phragmites
australis) within this tidal wetland and the formation of unvegetated mudflats at lower elevation portions of
the marsh. Currently, only a very small area in the northeastern portion of the tidal wetland is dominated
by native wetland plant species characteristic of Long Island’s high and intertidal marshes such as salt
hay (Spartina patens), spike grass (Distichlis spicata), and smooth cordgrass (Spartina alterniflora) with
the large majority of the marsh largely dominated by invasive Phragmites australis.

Ecological conditions within this tidal wetland may be improved by either cleaning the interior of the
existing pipe or installing a larger culvert under Cobble Court to 1) increase the capacity for tidal waters to
enter the wetland during high tide and 2) increase the potential for tidal waters to completely drain during
low tide. The location of the pipe is shown in Figure 1 and Picture 11. The increased salinity within the
tidal wetiand resulting from greater hydrological connectivity to the Long Island Sound and Crescent
Beach Creek would likely result in some reduction of Phragmites-dominated marsh and conversion to
native high marsh or native intertidal marsh communities. Increasing the capacity for this tidal wetland to
drain at low tide would likely result in reduced waterlogging of marsh soils and may also contribute to an
expansion of existing native high and intertidal marsh communities.

Areas requiring re-vegetation or re-planting for a culvert replacement to improve/restore ecological
conditions within the tidal wetlands could be replanted utilizing the following:

¢ Upland Areas (Landward of Spring High Water):
o Switch Grass (Panicum virgatum)
o Seaside Goldenrod (Solidago sempervirens)
o Groundsel Bush (Baccharis halimifolia)
o Bayberry (Morella pensylvanica)
¢ At Spring High Water and Up to 1 Foot Vertical Elevation Above SHW:
o Marsh Elder (lva frutescens)
o Switch Grass (Panicum virgatum)
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e Insert Figure 1
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The failure of restoration projects is often attributed to, among other things, a lack of appropriate and
affordable material nearby. Replacement sediments may have unsuitable grain size, durability, and
hydrodynamic behavior for a beach setting, and that sands derived from dredging on the adjacent shelf
may contain excessive amounts of fine sand and silt too small to remain on the beach. Replacement sand
should be similar (grain size, organic content) to that which was eroded, thereby maintaining the suitability
of the beach.

As part of the overall remediation program, the City should collect beach sand samples for a gradation
analysis so replacement sand of the same characteristics or slightly larger grain size may be obtained to
restore the grade of the beach. Following beach replenishment, a topographic survey should be
periodically conducted to monitor the grade of the beach in order to determine when the next sand
replenishment needs to be done.

During the bathing season, the sand should be groomed regularly to eliminate depressions where
standing water can accumulate.

Since the beach has not been used for swimming, the amount of waterfowl has most likely increased.
Prior to opening the beach, the City should resume waterfowl population control measures that will deter
primarily Canadian geese from the immediate area of Crescent Beach. Signs should also be posted to not
feed waterfowl! at and around the beach.

During the bathing season, debris and trash on the beach should be removed daily.

The public can walk dogs along the beach. Signs should be posted to remind people to curb their dog and
to properly dispose of the waste.

6.0 ENVIRONMENTAL CONSIDERATIONS

Though an alternate has not yet been selected, a New York State Full Environmental Assessment Form
has been partially completed considering siting of a treatment system located in an area at the northerly
end of the creek. The purpase of completing the form was to identify potential environmental and permits
that will need to be addressed during the design and construction phases of the project.

Crescent Beach is along the Long Island North Shore Heritage Area, regulated wetlands and waterbodies
are on and adjacent to the site, the site is within a 100-year flood plain, and the project site is located in or
adjacent to an area designated as sensitive for archaeological sites on the New York State Historic
Preservation Office (SHPO) archaeological site inventory. The site is not within 2,000 feet from any site in
the NYSDEC Environmental Site Remediation database.

The tidal wetlands associated with Long Island Sound/Crescent Beach, Crescent Beach Creek, and the
approximately 5.8 acre tidal wetland located to west of the Cobble Court on Nassau County Tax Parcel
Section 31, Block 51, Lot 509 are regulated by the New York State Department of Environmental
Conservation, US Army Corps of Engineers, and New York State Department of State.

6.1 Helix System

The environmental permitting requirements for the installation of a Helix high-flow stormwater filter,
manufactured by Fabco Industries, depends on the location(s) of the proposed filter unit(s). In order to
minimize environmental permitting requirements and permitting feasibility, any proposed installation
location for a Helix stormwater filter should be located landward of the tidal wetland boundary. Proposed
stormwater filter(s) should be located within existing paved surfaces, parking areas, or mowed lawn, if
possible, to minimize environmental impacts associated with disturbance to naturally vegetated areas.
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NYSDEC

Helix stormwater filter construction will likely require approval from the NYSDEC, as described below.
The NYSDEC requires approval under Article 25 (Tidal Wetlands) regulations for any construction,
excavationffilling, or clearing of vegetation within or adjacent to the regulated tidal wetlands associated
with either Crescent Beach Creek or the tidal wetlands located to the west of Cobble Court. The
l[andward [imit of the NYSDEC’s Article 25 (Tidal Wetlands) jurisdiction adjacent to the wetlands at
Crescent Beach, Cobble Court, and Valley Road is either 1) the 10-foot Elevation Contour (NGVD 1929)
or 2) the seaward edge of an existing, functional asphalt road that was present on the effective date of the
NYSDEC Tidal Wetlands regulations (August 20, 1977). As stated previously, any stormwater filter
should be preferentially sited in existing paved surfaces, parking areas, or mowed lawn, if possible. If the
selected stormwater filter location (and associated limits of construction activities) is landward of the 10-
foot Elevation Contour (NGVD 1929) or the seaward edge of an existing, functional asphalt road that was
present on the effective date on August 20, 1977, then the proposed project would quality for Letter of No
Jurisdiction from the NYSDEC with respect to the Article 25 (Tidal Wetlands) regulations.

If the proposed stormwater filter location(s) are within the tidal wetland boundary or its adjacent area, then
the construction of the stormwater filter would require an Article 25 (Tidal Wetlands) permit from the
NYSDEC. If the proposed stormwater filter location requires any disturbance within or seaward of mean
high-water line of any of the tidal wetlands or waterbodies, Article 15 (Protection of Waters) and 401
Water Quality Certification approvals will also be required from the NYSDEC.

USACE and NYSDOS

Approvals from the United States Army Corps of Engineers (USACE) and New York State Department of
State (NYSDOS) would also be required if the proposed stormwater filter is located within the tidal
wetlands or if installation of the stormwater filter requires the placement of any fill (including temporary fill)
or structures (such as an outfall) within the tidal wetland boundary.

The proposed stormwater filter(s) and associated construction may be covered under a 2017 United
States Army Corps of Engineers Nationwide Permit, such as Nationwide Permit #7 (Outfall Structures and
Maintenance), Nationwide Permit #18 (Minor Discharges), or Nationwide Permit #43 (Stormwater
Management Facilities). However, proposed stormwater filter location(s) and preliminary design are
needed to determine if the project will qualify for any of these USACE Nationwide Permits. An Individual
Permit from the US Army Corps of Engineers would be required under Section 404 of the Clean Water
Act and Section 10 of the Rivers & Harbors Act if construction of the stormwater filter(s) requires
placement of fill or structures within the tidal wetland boundary and the project does not meet the
conditions of one of the above-listed Nationwide Permits.

New York State Department of State (NYSDOS) General Concurrence under the Coastal Zone
Management Act is required for the installation of stormwater filter(s) if the project includes placement of
any fill (including temporary fill) or structures (such as an outfall} within the tidal wetland boundary. No
submission to the NYSDOS is required if project design parameters meet the requirements of USACE
Nationwide Permit #18 (Minor Discharges) inclusive of New York District Permit-Specific Regional
Conditions, as this Nationwide Permit has been granted conditional approval by NYSDOS. If the
proposed stormwater filter construction is authorized under Nationwide Permits #7 or #43, or if an
Individual Permit is required, then a Coastal Consistent Concurrence application package must be
submitted to the NYSDOS Coastal Resources Division.

6.2 Ultraviolet System

The environmental permitting requirements for the installation of an Ultraviolet System are identical to that
of the Helix stormwater filter and, similarly, depend on the location of the treatment unit and its associated
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structural components (such as in-stream weir intake and downstream outfall). Due to the apparent
necessity of in-stream structures and fill placement within the tidal wetland boundary, it is expected that
the following environmental permits would be required for an Ultraviolet System:

NYSDEC
s Article 15 (Protection of Waters), Article 25 (Tidal Wetlands), and a 401 Water Quality
Certification.

USACE
o Section 404 of the Clean Water Act and Section 10 of the Rivers & Harbors Act.
e Possible coverage under Nationwide Permit #7 (Outfall Structures and Maintenance), Nationwide
Permit #18 (Minor Discharges), or Nationwide Permit #43 (Stormwater Management Facilities).

NYSDOS (NY State Dept. of State)
¢ General Concurrence under the Coastal Zone Management Act

In addition, the proposed new outfall location may require madification to the City of Glen Cove's New
York State Pollutant Discharge Elimination System (SPDES) permit for stormwater discharges from its
Municipal Separate Storm Sewer System (MS4). The City of Glen Cove's existing SPDES permit should
be reviewed to determine if this alternative would be covered under the existing permit parameters or if
modification to the SPDES permit is required.

6.3 Dry Weather Outfall

The construction of a subsurface pipe with outfall diffuser to convey dry weather surface flow from an
upstream inlet location to approximately 1,200 feet offshore would require the following environmental
permits. 1t should be noted that directional drilling of a subsurface pipe would likely require the same
environmental permits to install the pipe under a regulated tidal wetland even if there is no surface
disturbance within the wetland.

NYSDEC
e Article 15 (Protection of Waters), Article 25 (Tidal Wetlands), and a 401 Water Quality
Certification.

USACE
e Section 404 of the Clean Water Act and Section 10 of the Rivers & Harbors Act.
e Possible coverage under Nationwide Permit #7 (Outfall Structures and Maintenance), Nationwide
Permit #12 (Utility Line Activities), Nationwide Permit #18 (Minor Discharges), or Nationwide
Permit #43 (Stormwater Management Facilities).

NYSDOS (NY State Dept. of State)
e General Concurrence under the Coastal Zone Management Act

In addition, the proposed new outfall pipe may require modification to the City of Glen Cove's New York
State Pollutant Discharge Elimination System (SPDES) permit for stormwater discharges from its
Municipal Separate Storm Sewer System (MS4). The City of Glen Cove’s existing SPDES permit should
be reviewed to determine if this alternative would be covered under the existing permit parameters or if
modification to the SPDES permit is required.
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6.4 Ecological Restoration

Environmental permitting requirements to replace and up-size the existing Cobble Court culvert include
the following approvals:

NYSDEC
s Arnicle 15 (Protection of Waters), Article 25 (Tidal Wetlands), and a 401 Water Quality
Certification.
USACE
¢ Section 404 of the Clean Water Act and Section 10 of the Rivers & Harbors Act.
s Likely coverage under Nationwide Permit #3 (Maintenance), Nationwide Permit #18 (Minor
Discharges), or Nationwide Permit #27 (Stream and Wetland Restoration Activities).
NYSDOS (NY State Dept. of State)
s General Concurrence under the Coastal Zone Management Act

6.5 Beach Management

Environmental permitting requirements for sand enrichment include the following approvals.

NYSDOS (NY State Dept. of State)
¢ General Concurrence under the Coastal Zone Management Act

Beach grooming is an unregulated activity.

The City of Glen Cove is a “Certified Coastal Erosion Hazard Area ("CHEA”) Communities”. That means
that the City, not the DEC, administer the Coastal Erosion Management Permit process. DEC regulations
indicate that even in Certified CEHA Communities, the DEC or other government agencies, such as
Army Corps of Engineers, Department of State, or Office of General Services, may require other permits
for the type or location of planned work.

DEC regulations allow a Coastal Erosion Management Permit once the DEC finds that (among other
things) the proposed activity prevents, or minimizes adverse effects on...natural resources, including
shellfish beds.

7.0 COST OPINION

The cost opinions are the approximation of the cost of the project as it has been defined herein this
document, which may change during the design due to unanticipated conditions. The cost opinions are
the product of a cost estimating process that attempts to consider the following elements:

1. Difficulty to construct the project,

2. Anticipated means and methods of qualified and competent contractors who have the
prerequisite experience with the size and complexity of the project,

3. Escalation for labor and fringe benefits necessary to construct the project,

4. |Insurance and cost of obtaining bonds and warranties that are in accordance with industry
standards,

5. A construction schedule that considers the optimum time to gain regulatory approvals, advertise

for bids, timely award and execution of the construction contract(s), and the season, weather and
other site-specific conditions that impact the construction period,
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Inflation and the economic climate (bidding environment) when the project is to be undertaken,

Estimated quantities and projected unit prices for items that will be incorporated into the project,

8. An approximation of the detailed design elements that are usually added during consultation with
the client, regulatory agencies, and stakeholder input,

Direct costs for contractor general requirements, which includes such items as project

management and coordination, quality control, temporary facilities and controls, cleaning and

waste management.

10. Reasonable and customary indirect costs for profit, overhead and contractor contingencies are

used by the bidder,

11. And an adequate contingency based on the degree of assumptions and unknowns involved with

implementing the construction.

The cost opinions are predicated on the project consistently moving forward without delays that are out of
the control of the designer and/or City of Glen Cove. Survey, geotechnical, and wetland delineation of the
private property has not been conducted and are considered to be services that will be conducted during
the design phase. The cost opinion will be further developed during preparation of bid documents of the
selected alternative.

Table 3 - Cost Opinion

No.

Cost Element

Helix System

UV System

Drainage
Outfall

Construction Sub-total . ..

Engineering

Construction Administration

Construction Observation during construction

Engineering Sub-total . . .

Topographical Survey

Operations & Maintenance Manual

Legal and Bond Counsel

Soft Costs Sub-total . . .

Construction + Engineering + Soft Costs Sub-total . ..

__% Project Contingency . ..

Total Project Cost . ..

SAY ...
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8.0 PROJECT SCHEDULE

The following is the proposed project schedule for implementing the recommended remediation system.

Table 4 - Project Schedule

TASK DESCRIPTION SCHEDULE
Begin Design , 2020
Submit Permit Applications , 2020
Design Plans and Specifications submitted to Nassau County , 2020
Receive regulatory review comments , 2020
Comments received from Nassau County , 2020
Resubmission of Design Report, Plans and Specifications to Nassau County | , 2020
Advertise for Bid , 2020
Bid Opening for Construction Contract , 2020
Contract Award by City , 2020
Initiate Construction , 2020
Complete Construction , 2020
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USDA Plant Guides

Switch Grass (Panicum virgatum)
Seaside Goldenrod (Solidago sempervirens)
Groundsel Bush (Baccharis halimifolia)
Bayberry (Morella pensylvanica)
Marsh Elder (fva frutescens)

Salt Hay (Spartina patens)

Salt Marsh Bulrush (Bolboschoenus robustus)
Narrow-leaved Cattail (Typha angustifolia)
Spike Grass (Distichlis spicata)
Smooth Cordgrass (Spartina alterniflora)
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current distribution map, please consult the Plant
Profile page for this species on the PLANTS
Website.

Establishment

Switchgrass should be seeded in a pure stand when
used for pasture or hay because it can be managed
better alone than in a mixture. Its slick, free-flowing
seed can be planted with most seed drills or with a
broadcast spreader. In the Southeast, a planting rate
of approximately 10 pounds PLS per acre is
recommended. Seedbeds should be firmed with a
roller prior to the drilling or broadcasting of seed. If
seeds are planted using the broadcast method, the
area should be rolled afterward to help cover the
seed. When drilled, seeds should be planted 1/4 inch
deep. No-tillage seedings in closely grazed or burned
sod also have been successful, where control of sod is
accomplished with clipping, grazing, or proper
herbicides.

Phosphorus and potassium should be applied
according to soil tests before or at seeding. Nitrogen,
however, should not be used at seeding time because
it will stimulate weed growth.

Management

To control weeds during establishment, mow
switchgrass to a height of 4 inches in May or 6 inches
in June or July. Grazing is generally not
recommended the first year, but a vigorous stand can
be grazed late in the year if grazing periods are short
with at least 30 days of rest provided between
grazings. Switchgrass is the earliest maturing of the
common native warm-season grasses and it is ready
to graze in early summer.

Established stands of switchgrass may be fertilized in
accordance with soil tests. Phosphorus and
potassium may not be needed if the field is grazed
since these elements will be recycled back to the soil
by the grazing animal. Apply nitrogen after
switchgrass has begun to produce using a single
application in mid-to-late May or a split application
in both May and early July. Avoid high rates of
nitrogen because carry-over could spur cool-season
grass growth and harm young plants the following

spring.

Switchgrass will benefit from burning of plant
residues just prior to initiation of spring growth.
Burning fields once every 3 to 5 years decreases
weed competition, eliminates excessive residue and
stimulates switch grass growth. Switchgrass used for
wildlife food and cover should be burned once every
3 to 4 years to reduce mulch accumulations that

inhibit movement of hatchlings and attract nest
predators.

Under continuous grazing management, begin
grazing switchgrass after it has reached a height of 14
to 16 inches, and stop when plants are grazed to
within 4 inches of the ground during late spring, 8
inches in early summer, and 12 inches in late
summer. A rest before frost is needed to allow plants
to store carbohydrates in the stem bases and crown.
Plants may be grazed to a height of 6 to 8§ inches after
frost. The winter stubble is needed to provide
insulation.

With management intensive systems, grazing can
begin in the first paddocks when plants reach a height
of 10 inches and should not be grazed below a
stubble height of 6 to 8 inches. Grazed paddocks
need to be rested 30-60 days before being grazed
again.

Pests and Potential Problems

Grasshoppers and leathoppers can be major pests in
new seedings. Some stands are impacted by damping
off and seedling blight. Leaf rust occasionally affects
forage quality.

Cultivars, Improved, and Selected Materials (and
area of origin)

‘Alamo’ (TX), ‘Blackwell’ (OK), ‘Cave-In-Rock’
(IL), ‘Dacotah’ (ND), ‘Forestburg’ (SD), ‘Kanlow’
(OK), ‘Nebraska 28’ (NE), ‘Shawnee,” ‘Shelter’
(WYV) (cultivars);, Grenville (NM) (informal release);
Miami (Dade Co, FL), Stuart (Stuart, FL), Wabasso
(Wabasso, FL) (source identified releases). Seeds are
available from most commercial sources and through
large agricultural supply firms.

Control

Please contact your local agricultural extension
specialist or county weed specialist to learn what
works best in your area and how to use it safely.
Always read label and safety instructions for each
control method. Trade names and control measures
appear in this document only to provide specific
information. USDA, NRCS does not guarantee or
warranty the products and control methods named,
and other products may be equally effective.

Prepared By & Species Coordinator:
USDA NRCS Plant Materials Program

Edited 16Jan2001 JLK, 28sep05 jsp, 24may06sp

For more mformation about this and other plants, please contact
your local NRCS field office or Conservation District, and visit the
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recognized by its habitats along the coast or coastal
plain, its more gradate, blunt-tipped involucral bracts,
and its longer pappus. Plants from central Nuevo
Leodn, Mexico, have narrower leaves than typical for
B. halimifolia, but in most respects they are more
similar to it than to B. heterophylla. Baccharis
halimifolia hybridizes with B. neglecta Britt. where
the two meet in east Texas.

Groundsel tree is a member of the sunflower family,
but the sunflower-like nature of the heads is not
evident without close inspection. Baccharis
halimifolia is the species upon which the concept of
the genus Baccharis is based (the type species).

Distribution

For current distribution, please consult the Plant
Profile page for this species on the PLANTS Web
site. Groundsel tree occurs in all states bordering the
Atlantic Ocean and Gulf of Mexico, plus the
Caribbean and into northeastern Mexico as far south
as Veracruz and San Luis Potosi.

Establishment

Adaptation: Groundsel tree grows on beaches,
marshes and hammocks near the shore, and various
more inland sites, including ditches, old fields, and
roadsides. Flowering in the United States occurs
mainly in August-December.

General: Plants of groundsel tree as young as 3 years
may produce viable seed. Because it is dioecious,
male and female plants are necessary for seed
production. There is no dormancy requirement for
germination. Other reasons for its colonizing success
are prolific seed production and high seed
germination percentage, long-range seed dispersal,
shade tolerant seed production, wide adaptability to
soil nutrients and salinity, survival in extreme wet
soil conditions, and ability to resprout after fire.

Groundsel tree can be cultivated in a sunny location.
It does not tolerate heavy clay soils but can be
successfully grown in nutrient-poor soil. Most native
coastal plain habitats are sandy. In its resistance to
salt spray, it is useful in coastal situations. Itisa
fast-growing plant and will quickly regrow, even if
cut back to the base.

Management

Probably from initial introductions of groundsel tree
as an ornamental into western Europe (France, Spain,
and Italy) and Queensland, Australia, it has become
an invasive weed, rapidly occupying open sites and
encroaching into grassland and parkland. Because
animals apparently find it unpalatable (the leaves and
flowers contain a cardioactive glycoside), it is

common to see the species growing in abundance in
pastureland. Groundsel tree is toxic to livestock,
causing staggering, trembling, convulsions, diarrhea,
and other gastrointestinal symptoms, but this feature
is less significant than the displacement of other
vegetation through its rapid colonization. This native
species has been regarded as an “infestation” on
overgrazed rangeland in the southern United States.

Various native species of beetles and moths are
known to feed on leaves and buds of Baccharis.
Larvae and adults of several of these are capable of
defoliating plants of groundsel tree. North American
gall-forming midges, seed-feeding bugs, and stem
borers also cause damage and some have been
introduced into Australia as agents of biological
control for Baccharis halimifolia.

Cultivars, Improved and Selected Materials (and
area of origin)

These plant materials are somewhat available from
commercial sources. Contact your local Natural
Resources Conservation Service (formerly Soil
Conservation Service) office for more information.
Look in the phone book under ”United States
Government”. The Natural Resources Conservation
Service will be listed under the subheading
“Department of Agriculture.”
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Habitar: Bayberry can grow in wide range of environments and soils, but it grows most vigorously in sandy or peaty and
slightly acidic well drained soils receiving full to partial sun (MBG, 2017). Baybetry is a highly salt spray tolerant and
moderately saline and drought tolerant shrub. It spreads naturally via rhizomatous growth to sandy soils free of vegetation, it
is well adapted to stable dune environments and is less frequently found scattered throughout the primary dunes of the Mid-
Atlantic region (Gilman and Watson, 1994; Dickerson, 2002). Near the coast in the dune environment it is often associated
with American beachgrass (Ammophila breviligulata), seaside goldenrod (Solidago sempervirens), eastern poison ivy
(Toxicodendron radicans), roundleaf greenbriar (Smilax rotundifolia), Virginia creeper (Parthenocissus quinquefolia), beach
plum (Prunus maritima), black cherry (Prunus serotina), eastern red cedar (Juniperus virginiana), rugosa rose (Rosa
rugosa), and winged sumac (Rhus copallinum) (Martin, 1959). Although typically considered a dune plant, northern bayberry
also occurs inland thriving in fallow or abandoned agricultural land, along the borders of woodlands, pine barrens, marshes,
swamps, and ponds (Duncan and Duncan, 1987; Stalter, 1992). In habitats outside of the dune environment northern bayberry
often occurs with saltgrass (Distichlis spicata), red maple (Acer rubrum), eastern baccharis (Baccharis halimifolia),
switchgrass (Panicum virgatum), and little bluestem (Schizachyrium scoparium) (Martin, 1959). Bayberry may also occur in
areas completely lacking topsoil such as mined sites, edges of railroads, and roadway cuts (Fordham, 1983). Because it may
oceur as frequently in wetlands as in non-wetlands, northern bayberry has been assigned a wetland indicator status of
facultative for all wetland regions in which it occurs (USACE, 2018).

Adaptation: The genus Morella is the largest of the Myricaceae family composed of roughly 50 species distributed widely in
North America, Europe, Africa, and Asia (Benson, 2018). Difficuities and some disagreement have arisen regarding the
taxonomy of the Morella and Myrica genera within the Myricaceae family which has resulted in many species (including
northern bayberry) being renamed to the Morella genus after having been formerly named as a member of the Myrica genus
(Parra-0, 2002). Further complicating the matter, some taxonomists disagree as to whether northern bayberry and southern
bayberry (Morella caroliniensis) should be classified as distinct, separate species. Wilbur (2002) claimed that the
characteristics used to differentiate the two “seem to be more like tendencies than sharply delineated differences.” This plant
guide will regard northern bayberry as a distinct and unique species. Northern bayberry has a high tolerance for salt spray and
low water availability making it well adapted to the coastal dune environment. Greenhouse and field studies have shown that
bayberry incurs little to no damage from salt spray (Griffiths et al., 2003). Northern bayberry is well adapted to nitrogen poor
soils because of a symbiotic relationship between bayberry and the nitrogen fixing bacteria Frankia (Bloom et al., 1989).
Fimbel and Kuser (1995) reported that bayberry is estimated to add 15 to 28 lbs per acre of available nitrogen per year to
sand dunes of the Mid-Atlantic US. The majority of research on bayberry has focused on the coastal dune environment where
the chance for fire is low, limiting information on the effect fire has on the species (Hauser, 2006). Environmental conditions
and timing of the burn treatments likely affect the response of bayberry to fire. Dunwiddie (1998) reported a significant
decrease in the frequency and coverage of bayberry following spring and summer burn treatments in sandplain grasslands and
coastal heathlands of Massachusetts. October burn treatments resulted in increased or unchanged frequency and coverage
suggesting that bayberry is more susceptible to fire damage while actively growing but tolerant if burned while dormant.

Uses

Conservation practices: The adaptations that give bayberry its drought tolerance and ability to endure salt spray and saline
soils also make it an excellent species to be used for stabilization of coastal sand dunes of the Mid-Atlantic region
(Dickerson, 2002). Bayberry is an important successional species that colonizes landward expansion of the dune system
beyond the foredune encouraging the recruitment and growth of other woody and vining species to form dense shrub thickets
which provide long term stabilization (Wooton et al., 2016; Tiffney and Barrera, 1979). Bayberry may also improve the
overall health of the ecosystem by providing microclimates that are beneficial for other native dune plant species. Shumway
(2000) reported that both seaside goldenrod and American beachgrass plants displayed increased health and vigor when
growing in association with bayberry, including, increased flowering, numbers of flowers, seed produced, plant size, tissue
nitrogen concentrations, photosynthetic efficiencies, and mid-day xylem water potentials. Shumway (2000) attributed the
improved plant performance of the companion species to the microclimate created by the canopy and increased nitrogen
levels beneath bayberry thickets. Shumway and Banks (2001) also reported that bayberry is a valuable constituent of the
plant communities that populate the waterlogged soils of interdunal swales, growing best in the drier swales and at the
perimeters of the more frequently flooded swales.

Ornamental/landscaping: The showiness of the persistent winter fruit has made bayberry valuable as a landscape plant. Its
value is increased by its versatility, survivability, and durability. Bayberry may be used in woodland gardens, privacy
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Seeds and Plant Production

Bayberry shrubs may be started vegetatively or from seed. Vegetative propagation is achieved by cuttings or division of
suckering plants (Brand, 2015). Semi-hardwood cuttings root moderately well with a hormone treatment (NPIN, 2013). Dirr
(1998) reported some rooting success by taking cuttings in mid-June and treating with indole-3-butyric acid (IBA). Cuttings
treated with 0 or 1000 ppm IBA failed to root. Cuttings treated with 2500, 5000, or 10000 ppm IBA rooted at 36, 53, and 46
percent.

Seed is hand harvested in the fall from September to October. Seed is stored in cold (4.4°C) dry conditions with the waxy
coating remaining on the fruit. When the seed is ready to be planted, remove the waxy coating from the fruit to increase
germination rates (Fordham, 1983). The waxy coat may be removed by physical agitation or for small lots a simple rubbing
board. Larger lots can be processed efficiently using a brush machine with stiff bristles and a 7/64 in (2.8 mm) square mesh
mantle. Chaff should be separated from the seed prior to storage. Seed can be quickly cleaned using an air/screen separator
with a 12/64 in (4.76 mm) top screen and a 1/12 in (2.12 mm) bottom screen. Higher purity can be achieved by further
cleaning with a continuous blowing separator or a spiral separator. There are approximately 55,000 seeds/Ib (Dirr, 1998; Van
der Grinten, 2007).

Bayberry seed requires a cold moist stratification period to break dormancy. A 90 day stratification at 1.1-4.4°C is
recommended (Van der Grinten, 2007). This can be achieved by fall sowing outdoors or placing in a temperature controlled
environment for the duration of the stratification period. If stratifying the seed in a controlled environment, seed should be
mixed with a medium such as damp sand, sphagnum moss, or peat moss to retain moisture (Fordham, 1983). For outdoor
seed stratification fall seeded raised beds are recommended, Clean, weed free seed beds should be seeded at a rate of four
grams of pure live seed per square foot after the soil temperature is below 4.4°C (Dickerson, 2002). Seed should be packed
with a roller after broadcasting to ensure good seed to soil contact. Seed should then be covered with a 1-1.5 in (2.5-3.8 cm)
layer of clean sand followed by a layer of weed free mulch such as salt hay (Spartina patens). The mulch should be removed
in early spring prior to seedling emergence. Consider weed control options as necessary to increase vigor of the bayberry
seedlings. Seedlings should be harvested after one growing season in the fall or spring while dormant (Fournier, 1993).

1t is important to note that northern bayberry easily hybridizes with both wax myrtle and southern bayberry where these
species’ ranges overlap (FNAEC, 1997). All three species are wind pollinated requiring a seed production location with an
adequate distance between species to avoid unintentional hybridization. Lorenz et al. (1991) reported that bayberry shrubs
will not produce seed until after two to three growing seasons. The bayberry seed production plot at the Cape May Plant
Materials Center was planted in 2002 and consists of 34% female shrubs. The production plot has yielded an average annual
production of 5.4 Ibs of cleaned seed per female shrub from 2010-2015.

Cultivars, Improved, and Selected Materials (and area of origin)
Some nurseries offer sexed selections of northern bayberry that are readily available:

1. ‘Bobzam’, commonly sold as Bobbee, is a selection developed by Lake County Nursery. Bobzam is a female clone
selected as a more compact shrub and for its leaves that are larger, glossier, and more wavy than wild bayberry shrubs
(Chatfield, 2016).

2. ‘Morton’ Silver Sprite (IL) is a female clone selected for a more compact growth pattern than is common for wild
bayberry with the parent plant measuring only 5 ft tall after 15 growing seasons. ‘Morton Male’ Silver Sprite (IL) is the
male clone counterpart to provide pollination for Morton. Morton Male also displays a relatively compact growth habit
and the two cultivars’ flower periods coincide to increase the likelihood of successful pollination and good fruit
production (Ault, n.d.).

3. ‘Myda’ and ‘Myriman’ are sometimes available. Myda is a female clone selected for higher fruit production and

Myriman is the male counterpatt clone for pollination.

4. “Northern Girl’ is a female cultivar selected for heavy fruit set (Ogren, 2015). Northern Girl is not readily available
commercially.

5. ‘Wildwood’ (NJ and NC) is a non-sexed, somewhat commercially available cultivar developed and released by the Cape
May Plant Materials Center, USDA-NRCS in 1993. Wildwood is a cross of four wild collections that exhibited superior
disease and insect resistance, seedling vigor, survival rate, and foliage abundance (USDA-NRCS, 2012).



Cultivars should be selected based on the local climate, resistance to local pests, and intended use. Consult with your {ocal
land grant university, local extension or local USDA NRCS office for recommendations on adapted cultivars for use in your
area.
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Distribution:

Saltmarsh cordgrass has been observed from the Atlantic
shorelines in Newfoundland, Canada to the coastlines of
Florida and Texas and as far south as Quintana Roo in
Mexico (Stalter, 1993; Gould, 1975; Sauer, 1967).
Saltmarsh cordgrass has also been observed along Lake
Huron in Michigan (Voss, 1972). It also occurs in
Oregon and Washington where it is considered invasive.
For current distribution, please consult the Plant Profile
page for this species on the PLANTS Web site.

Adaptation

Saltmeadow cordgrass is commonly found growing in
saline to brackish marshes, sandy beaches and low dunes,
tidal flats and marsh ridges. It can inhabit foredunes and
primary dunes, and can survive in saturated soil
conditions (Stalter, 1974; Stalter and Lamont, 1997; van
der Valk, 1975). This grass is adapted to a wide range of
soils from coarse sands to silty clay sediments with a pH
range of 4.5 to 7.1 (Martin, 1959). Saltmeadow
cordgrass will tolerate irregular inundations with 0 to 35
parts per thousand salinity and the concentration required
for 50% above ground tissue death is about 65 parts per
thousand (Hester et al., 2005). Leaf blades have a thick
cuticle and usually are involute when fully developed
which helps protect the plant from salt spray injury
(Oosting, 1945).

Establishment

Saltmeadow cordgrass is usually established by vegetative
means. Depending on the energy affecting the planting
site, either containerized (high impact sites) or bare root
(mild impact sites) plants can be utilized. Bare root
material should contain 3 to 5 stems perplanting unit,
while containers should have at least 5 to § healthy stems.
Bare root plugs are generally limited to planting sites that
are exposed to little or no wave energy. Since most marsh
sites are irregular and difficult to access, hand planting is
normally employed, using spades, dibbles, or planting
bars. If site conditions are right, planting can be carried
out with a mechanical, tractor drawn transplanter. Plant
spacing should be between 18 and 36 inches; up to 2 feet
of lateral spread can be expected annually (Craig, 1991;
USDA, 2007).

Pests and Potential Problems

The toxic ascomycete ergot (Claviceps purpurea) has
been observed to parasitize the ovaries of saltmeadow
cordgrass. The infection can be transferred to other grass
species including big cordgrass (Spartina cynosuroides)
and smooth cordgrass (Spartina alterniflora) (Eleuterius
and Meyers, 1974).

Environmental Concerns
None at this time.

Control
Please contact your local agricultural extension specialist
or county weed specialist to learn what works best in your

area and how to use it safely. Always read label and
safety instructions for each control method.

Seeds and Plant Production

Saltmeadow  cordgrass is commonly propagated
vegetatively. It has little ability to spread through seed
production and the seedlings have low vigor. In nursery
rows, plants of saltmeadow cordgrass should be spaced 6
to 12 inches apart. Under ideal nursery conditions, each
planting unit should be able to yield up to 50 stems in a
single growing season. Effective weed control is essential
to producing quality plants.

Cultivars, Improved, and Selected Materials (and area
of origin)

Saltmeadow cordgrass is easily found in nurseries, garden
stores and other plant dealers and distributors. There are
several named cultivars available on the commercial
market. In 1986, ‘Avalon’ (New Jersey) saltmeadow
cordgrass was released for use in the coastal area north of
the Carolinas by the Cape May Plant Material Center
(PMC), in Cape May Court House, New Jersey. Soon
after, ‘Flageo’ (North Carolina) was released by the
Americus, Georgia and Brooksville, Florida PMCs for use
on southern Atlantic and Gulf coasts. ‘Sharp’ (Louisiana)
was released in 1994 by the Florida and Georgia PMCs
for coastal back dune stabilization in the southern Atlantic
and Gulf coast counties from Florida to Texas. It is also
suited for use in inland areas from southern Georgia to
southern Arkansas to stabilize shorelines, gullies, road
banks, mine spoils, saline oil seep areas, and for nutrient
reclamation in agricultural and municipal waste water
irrigated fields. In 2003, °‘Guif Coast’ marshhay
cordgrass was released from the Golden Meadow PMC
near Galliano, Louisiana for marsh restoration, shoreline
and levee stabilization, stabilizing dredge fill sites, and
restoration of coastal beaches and dunes. ‘Gulf Coast’ is
found to be adapted to the coastal areas of Louisiana,
Mississippi, and Texas.
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The inflorescences are dense, spike-like panicles,
which range from 5-7 ¢cm long or less. Spikelets are
3-10 flowered and are laterally flattened.

Disarticulation is above the glumes and between the
florets. The two glumes are unequal in size. Glumes
are keeled and hard on the back. The margins of the
glumes are scarious; the first glume is 1-3 nerved and
1.5-2.5 mm long. The second glume is 3-5 nerved
and 2-3 mm long. The lemmas are rounded on the
back and have 9-11 faint nerves. Lemmas are acute
to cuspidate and 3-4 mm long. The lemma margins
are scarious. Paleas are 2-nerved, 3-5 mm long,
falcate, and are sharply keeled, the keel very finely
hispid-ciliate. The palea margins are scarious and are
in-rolled.

Distribution

For current distribution, please consult the Plant
Profile page for this species on the PLANTS Web
site.

Establishment

Adaptation: Saltgrass is found in saline areas,
brackish marshes, and in salt flats along the coasts of
the Atlantic and Pacific Oceans, the Gulf of Mexico
and the along the coast of South America. It inhabits
upper/high marsh (irregularly flooded) areas, in
which the water levels vary between 2 inches above
the soil surface and 6 inches below the soil surface.
It is also commonly present in the dry West, where it
is one of the most drought-tolerant species. Saltgrass
is located in both organic alkaline and in saline sails.
It is found in planting zones 7,8,9,and 10. Distichlis
spicata can be found in flower from June to October.
The inflorescence is yellowish in color, turning straw
brown as it dries.

General: It may be propagated by seeds, which are
produced many times in a growing season and are
dispersed by wind and water. It is easier and more
often propagated by its extensively creeping
underground rhizomes.

Rhizomes: Saltgrass can be established by seeds or by
rhizome cuttings. If using rhizome cuttings, they
must not dry out. They may be stored up to 28 days.
It is recommended that the rhizomes be stored in a
temperature range of 35-50° F and in 60-75% relative
humidity. Rhizomes are can be planted any time of
the year at a depth of 1-2 inches. However, rhizomes
sprout better at 77-86° F.

Seeds: Saltgrass seeds demand more than rhizomes to
sprout. The seeds need moist soil, low alkalinity and
high temperatures. Although many seeds are

produced, only a small percentage of those seeds may
germinate naturally.

Management

Saltgrass can be managed by burning between
September 1 and February 1 biannually, when the
water level exceeds the soil surface. Following
burning, four inches of re-growth should be obtained
before grazing is allowed. Water control systems may
need to be installed to maintain correct water levels
to avoid prolong inundation, which kills saltgrass.
Cattle walkways are usually installed to make the
forage more accessible.

Pests and Potential Problems

Saltgrass is the alternate host for the red rust
(Puccinia aristidae, also known as Puccinia
subnitens) that infects spinach. Although the red rust
disease is difficult for shippers to detect, it grows
rapidly during transit. Since little is known about this
disease, there are no recommended control
techniques. Saltgrass eradication has been the only
method used so far because the pathogen cannot
complete its life cycle without this alternate host
plant.

Control

This species can behave invasively in some
situations. Please contact your local agricultural
extension specialist or county weed specialist to learn
what works best in your area and how to use it safely.
Always read label and safety instructions for each
control method. Trade names and control measures
appear in this document only to provide specific
information. USDA, NRCS does not guarantee or
warranty the products and control methods named,
and other products may be equally effective.

Cultivars, Improved, and Selected Materials (and
area of origin)

‘LK517f saltgrass’ is a California native, perennial,
warm season grass with extensive creeping,
yellowish, scaly rhizomes forming large colonies.
Establishment should be in late spring using rhizomes
or plugs planted on one-foot centers. Irrigation water
should be applied the first summer to ensure stand
establishment. LK517f is used for riparian restoration
and bank and shoreline stabilization,

Contact your local Natural Resources Conservation
Service (formerly Soil Conservation Service) office
for more information. Look in the phone book under
?United States Government.” The Natural Resources
Conservation Service will be listed under the
subheading “Department of Agriculture.”
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The spike-like, terminal, cylindric inflorescence has
staminate flowers above and pistillate flowers below.
The naked axis between the staminate and pistillate
flowers is generally 1-8 cm. The spike is medium to
dark brown. The basal leaves are thin with parallel
veins running their long, narrow length. The leaves
are 4-12 mm wide when fresh, 3-8 mm wide when
dry.

Typha angustifolia generally occurs in deeper water
than Typha latifolia. Typha angustifolia has fewer
and larger rhizomes, resulting in a low rate of cloning
but enabling it to grow in deeper water than Typha
latifolia. Typha angustifolia has a higher allocation
to sexual reproduction. Cattails spread both
vegetatively and by seed, particularly under
drawdown conditions.

Distribution

Cattails are always found in or near water, in
marshes, ponds, lakes, and depressional areas. They
are obligate wetland indicator plant species. Cattails
tolerate perennial flooding, reduced soil conditions,
and moderate salinity. With influxes of nutrients or
freshwater, cattails are aggressive invaders in both
brackish salt marshes and freshwater wetlands.
Narrow-leaved cattails are found in marshes at
elevations <2000 m. They grow throughout North
America and Eurasia (Hickman 1993). For current
distribution, please consult the Plant Profile page for
this species on the PLANTS Web site.

Establishment

Typha species may be planted from bare rootstock or
seedlings from container stalk or directly seeded into
the soil. Bare rootstock or seedlings are preferred
revegetation methods where there is moving water.
Typha seeds germinate readily and are a cost-
effective means to propagate cattail on moist soils.
Typha species can be invasive in disturbed wetland
situations and become a monoculture.

Seed Collections

o Select seed collection sites where continuous
stands with few intermixed species can easily be
found and obtain permission for seed collection.

e  Seeds can be harvested when they are slightly
immature. It is important to harvest the
staminate stalks before they dry and blow away.

e Harvest by using either hand clippers, cutting the
stem off below the seed heads, or by stripping
the seed heads off of the stalk. Use a seed
cleaner to process the seeds. Dry and store the
seeds in brown paper or burlap bags.

e Plant cleaned seed in fall. Plant in clean, weed-
free, moist seedbed. Flooded or ponded soils
will significantly increase seedling mortality.

¢ Broadcast seed and roll in or rake 1/4" to 1/2"
from the soil surface. Some seed may be lost
due to scour or flooding. Recommended seed
density is unknown at this time.

Seed Germination in Greenhouse

e Plant in the greenhouse in 1" x 1" x 2" pots, 1/4"
under the soil surface. Keep soil surface moist.
Greenhouse temperature should be 100° F (plus
or minus 5° F). Seeds will begin to germinate
after a couple weeks in warm temperatures.

e Plants will be ready in 100-120 days to come out
as plugs. By planting seeds in August, plugs are
ready to plant in the soil by November. These
plants are very small. Growing plants to a larger
size will result in increased revegetation success.

Live Plant Collections

s  No more than 1/4 of the plants in an area should
be collected. If no more than 0.09 m? (1 ft2) is
removed from a 0.4 m? (4 ft?) area, the plants
will grow back into the hole in one good
growing season. A depth of 15 cm (6 in) is
sufficient for digging plugs. This will leave
enough plants and rhizomes to grow back during
the growing season.

e  Donor plants that are drought-stressed tend to
have higher revegetation success.

s Live transplants should be planted in moist (not
flooded or anoxic) soils as soon as possible.
Plants should be transported and stored in a cool
location prior to planting. Plugs may be split
into smaller units, generally no smaller than 6 x
6 cm (2.4 x 2.4 in), with healthy rhizomes and
tops. The important factor in live plant
collections is to be sureto include a growing bud
in either plugs or rhizomes. Weeds in the plugs
should be removed by hand. For ease in
transport, soil may be washed gently from roots.
The roots should always remain moist or in
water until planted.

e  Clip leaves and stem from 15 to 25 c¢cm (6 to 10
inches); this allows the plant to allocate more
energy into root production. Plant
approximately 1 meter apart. Plants should be
planted closer together if the site has fine soils
such as clay or silt, steep slopes, or prolonged
inundation.

o Ideally, plants should be planted in moist soils in
late fall just after the first rains (usually late
October to November). This enables plant root
systems to become established before heavy



flooding and winter dormancy occurs. Survival
is highest when plants are dormant and soils are
moist.

o  Fertilization is very helpful for plant growth and
reproduction. Many more seeds are produced
with moderate fertilization.

Management

Heavy grazing will eliminate Typha species, as well
as other native species, from riparian corridors.
However, cattails are fairly resistant to moderate
grazing, providing wet soils are not compacted.

Because cattails have relatively little value for ducks,
they are often regarded as undesirable weeds in
places intended primarily for ducks. It has been
found that mowing cattails after the heads are well—
formed, but not mature, then following up with
another mowing about a month later (when new
growth is two or three feet high) will kill at least 75%
of the plants. This will enable other emergent
vegetation with more palatable and nutritious seeds to
become established.

Environmental Concerns: Ecologically, cattails tend
to invade native plant communities when hydrology,
salinity, or fertility change. In this case, they out-
compete native species, often becoming monotypic
stands of dense cattails. Maintaining water flows into
the wetland, reducing nutrient input, and maintaining
salinity in tidal marshes will help maintain desirable
species composition, If cattails begin to invade,
physical removal may be necessary.

Over the past century, we have dramatically
increased the range of this species and have brought
T. angustifolia and T. latifolia together with the
production of the hybrid 7. glauca. This taxon is
extremely aggressive and will out-compete either
parent. The methods of control include clipping and
floocing >12 inches, herbicides, and hydrology
management (Melvin 2000). Please contact your
local agricultural extension specialist or county weed
specialist to learn what works best in your area and
how to use it safely. Always read label and safety
instructions for each control method. Trade names
and control measures appear in this document only to
provide specific information. USDA, NRCS does not
guarantee or warranty the products and control
methods named, and other products may be equally
effective.

Cultivars, Improved and Selected Materials (and
area of origin)

Please check the Vendor Database, expected to be
on-line through the PLANTS Web site in 2001 by

clicking on Plant Materials. This species is readily
available for native plant nurseries specializing in
wetland plants.
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Establishment

Adaptation: Smooth cordgrass is an inter-tidal
brackish plant species. It is described as a facultative
halophyte; that is, it will tolerate salt, but salt is not a
requirement for its growth. Smooth cordgrass can be
established in freshwater, however, numerous field
trials have demonstrated that smooth cordgrass is
difficult to establish and will not persist under
freshwater field conditions. The ideal salinity range
for establishing and growing smooth cordgrass is 8 to
33 parts per thousand or brackish to saline habitats.
Smooth cordgrass can be established and will persists
in areas of elevated salinity (such as salt-flats and
tidal lagoons), however plants in high saline habitats
tend to be stubby and less robust, generally resulting
in thinner and more open vegetative stands.

Of primary importance in site selection is that the site
be inter-tidal. Smooth cordgrass is critically sensitive
to reduced soil sulfides, a condition common to
anaerobic and brackish marsh soils. Smooth
cordgrass should not be planted outside of the tidal
zone. Smooth cordgrass will tolerate fluctuating
water levels. Optimum water depths for establishing
plants are 1” to 18”. Plantings in deeper water have
been successful, however plants are slow to anchor
and vegetative cover is sparse. Consequently, plants
are more prone to washout, and minimal shoreline
protection is achieved.

Smooth cordgrass is adapted to a wide range of soils
from coarse sands to clays and mucks. Plant
establishment and productivity appear to be superior
on heavier mineral soils such as mucky clays, silty
clays, silty clay loams, and fine sands. Soils with
very high levels of organic matter pose structural
problems and have proven to be problematic in
establishing stands of smooth cordgrass.

Considerations: There are a number of other site-
specific elements that should be considered when
working with smooth cordgrass. These conditions
represent extremes and should be thoroughly
investigated prior to committing to a significant
project if any of these conditions occur,

*  Soil load-bearing propetties -- It is not
uncommon for soils (especially in dredge deposit
sites) to be fluid to the point that they physically
will not support the weight of plants. This is an
indicator of soils with a very high water-to-
mineral ratio.

¢ High organic soils — Smooth cordgrass will not
survive in soils with extremely high levels of
organic matter. These soils are described as

having very low bulk density and are
problematic. When soil texture approaches the
consistency of peat moss, there is potential for
low plant survival.

e Poor water circulation — Smooth cordgrass is
critically sensitive to sulfide accumulations and
has a relatively low tolerance to sulfide toxicity.

o Shoreline configuration — Abrupt and steep cut-
banks are indications of high wave energy and/or
highly erodible soils. Special precautions may
be required to keep transplants from dislodging
prior to becoming established.

¢ Herbivore grazing -- Smooth cordgrass is a
favorite of numerous grazing animals. In areas
of heavy nutria population, caging plants may be
required to protect newly planted material.

s  Smothering — Precautions should be taken when
planting in areas of heavy floating debris. Both
mechanical damage to the plants from surf-trash
and smothering from water hyacinths are
common.

If any of these conditions are present, consult with a
wetland specialist for additional information and/or
possible alternatives.

Planting: Smooth cordgrass is a poor seed producer.
Although plants appear to produce a significant
number of seeds, most seeds are empty, damaged, or
sterile. Consequently, seed fertility is low. For
planting purposes, two forms of vegetative plant
materials are recommended: containerized and bare-
root plugs. Both plant forms have shown to be
equally successful in establishing plant stands when
planted properly and on applicable sites. There are
no commercially available sources of seed, and
seeding is not currently a recommended practice.

Smooth cordgrass can be produced in a number of
container sizes, however trade-gallons are the most
widely used and most popular size. Trade-gallon
containers have a higher per unit cost compared to
smaller containers or bare-root plugs, but provide the
most reliable means of establishment. Trade-gallon
plants have proven to be a highly successful
transplant, especially along shorelines and other areas
of high wave energy.

A trade-gallon will have 5 to 12 aerial stems that are
18” to 24” in height. Smooth cordgrass produces
new tillers (stems) and spreads almost entirely from
rhizomes. Consequently, a well-developed root mass



is critical to the survival and productivity of
transplants.

Bare-root plugs are the most economical of the
commercially available plant sizes. Per unit
production costs are low and transportation costs are
very low compared to container plants. Bare-root
plugs are generally limited to planting sites that have
little or no energy exposure. Typical sites would
include mudflats, sediment disposal areas, terraces, or
other interior and protected sites. Bare-root plugs
because of their limited surface area will not persist
in high-energy environments. They tend to dislodge
prior to establishing. Bare-root plugs have
significantly less rootmass than container plants, will
suffer a higher level of transplant shock, and are
slower to spread than container plants. However, if
handled properly and used on an applicable site, bare-
root plugs can be highly successful transplants.

Bare-root plugs typically consist of 3 stems 12” to
18” in height, and stems should remain attached at
the root. Plugs should have a rootmass of at least 2”
in diameter at the root crown and 6” of root length.

A complete description (specification) for both trade-
gallon container plants and bare-root plugs is
available from the Natural Resources Conservation
Service in Louisiana.

Planting Date: As a general rule, smooth cordgrass
can be planted between April 1 to September 30.
Some additional considerations include the
following:

¢  Smooth cordgrass can be planted anytime past
the last frost date if there is a need to plant earlier
and available transplants are actively growing.
In some areas this may be earlier than April 1.

e Ininterior marshes with poor water circulation,
avoid planting between mid-July and the end of
August. Elevated water temperatures are
generally detrimental to new transplants;
therefore July and August plantings should be
limited to lakes, bayous, and other areas of
frequent tidal exchange.

¢ Late fall plantings in October and November
have been successfully made in the past, but
should be limited to sites that are well protected
and have minimal winter storm effect.

Planting Location: It is critically important to
remember that smooth cordgrass is strictly an inter-
tidal plant species and must be planted within the

inter-tidal zone. Smooth cordgrass can be used for
erosion control along shorelines, canal banks, levees,
and other areas of soil-water interface. In addition,
smooth cordgrass is an effective soil stabilizer used
on interior tidal mudflats, dredge-fill sites, and other
areas of loose and unconsolidated soils associated
with marsh restoration.

Shoreline Plantings: Shoreline plantings are typically
planted as a single row parallel to the shoreline.
Transplants should be planted at the mid-point
between the high and low tide elevations. Plant
spacing within the row will vary according to the size
of the transplant materials being used and the rate at
which full coverage is desired. Trade-gallons
generally are planted on 5’ to 8” centers and plugs
generally on 2° to 3” centers. Under applicable site
conditions, smooth cordgrass will spread laterally
filling spaces between plants and will grow up to its
highest elevation and down to its lowest elevation. It
is not uncommon for smooth cordgrass to produce 8’
to 10° of lateral spread in one growing season.

Depending on site conditions and the planting
objective, two rows of smooth cordgrass are
occasionally planted. A two-row planting will
provide quicker and denser short-term coverage than
a single-row planting. If two rows are planted, rows
should be parallel to each other and about 5” apart
using the same plant spacing within row as that of a
single row. The first row should be placed slightly
above the mean tide elevation and the second row 5°
below the first. Plants within the two rows should be
staggered on center so that plants alternate between
spaces.

Interior Plantings: In addition to planting shorelines,
smooth cordgrass can also be used along terraces,
levees, across mudflats and dredge-fill sites. The
planting configuration should be designed to provide
maximum reduction in fetch lengths. Rows can be
placed across shallow water exchange points to create
a passive hydrologic barrier that will slow tidal
exchange and trap suspended sediments. Planting
large areas generally will require a significantly large
number of plants. Where applicable, plugs can be
used and placed in a row-column configuration. The
row and plant spacing can vary from a few feet to
many, depending on the objective of the planting, the
target rate for coverage, and available resources.

Planting Methods: When planting trade-gallons,
transplants should be planted in a dug hole. Post-
hole diggers, gas drills with modified bits, or any
other methods of digging are satisfactory. The
planting hole should be the same size or only slightly



larger than the root-ball and deep enough so that the
top of the root-ball is flush or slightly below ground.
The top of the root-ball should not protrude above
nor be more than 2” below normal ground. The
planting hole should be tightly closed around the
plant to prevent the plant from wobbling and plants
should remain erect after planting.

Planting sites where high wave energy is a problem
may require the addition of a plant anchor. A plant
anchor consists of ¥4 mild steel re-bar bent into a
crosier hook (candy-cane shape) and pushed down
into the soil so that hook lays across the root-ball,
pinning it to the ground. Anchors are generally about
30” in overall length and will add to the cost of the
planting. However, anchors are generally necessary
at unusually problematic sites to prevent plants from
washing out.

When planting bare-root plugs, holes need only be
approximately 3” in diameter and deep enough to
cover the roots. Any style of tool that will punch a
hole this size such as a dibble bar will work.
Cupping the roots of the plug in hand and pushing
down into the mud carefully will also work in more
fluid soils. There are no plant anchors for plugs, and
in practice plugs should not be used at any site where
wave energy is a factor.

Fertilization: There is no clear consensus on the
effectiveness of fertilizer when used in saturated
and/or anaerobic soils. However, the additional cost
of fertilizer is a small investment given the overall
cost involved in vegetative restoration. High
nitrogen slow-release fertilizer tablets will add
approximately .08 to .10 cents to the cost of an
individual piant.

Slow-release fertilizer tablets are commercially
available in a range of weights and analyses.
Recommended tablet weight should be between 15
and 25 grams and have a nitrogen content of not less
than 15% or more than 30%. When using tablets
with trade-gallon plants, push the tablet into the top
3” of the root-ball immediately prior to or
immediately after planting the transplant. The
resulting hole should be pinched closed. When using
tablets with bare-root plugs, drop the tablet in the
planting hole prior to inserting the plug.

Cultivars, Improved and Selected Materials (and
area of origin)

There are two known cultivars, ‘Vermilion’ and
‘Bayshore’. Vermilion was released in 1989 for use
in the Gulf of Mexico northern basin, and Bayshore
was released in 1992 for use on the Atlantic Coast.

The Natural Resources Conservation Service Plant
Materials Program released both.

Plant materials are generally obtained from two
sources, a donor wetland site or commercial
nurseries. The use of donor wetlands to obtain young
plants will eventually affect the health and vigor of
the donor stand regardless of the care taken in
frequency, spacing, and location of plant removal. In
addition, the removal of plant materials without the
applicable permits may be in violation of standing
state and federal regulations. Removing plant
materials from donor stands is not recommended.

Nursery-grown stock is generally the most reliable
and ecologically appropriate way to obtain plant
materials. There are a number of commercial
nurseries that produce and maintain smooth cordgrass
transplants. Trade-gallon and vegetative plugs are
the two most common sizes, however most nurseries
will contract for other container sizes. Smooth
cordgrass seed is currently not commercially
available.

Vegetative specifications should be used to tailor
plant material quality and quantity to a specific
project. These specifications should include
acceptable sources, cultivars, ecotypes, plant size,
stem height, container specifications, and extent of
root development. In addition, other requirements
such as climatic hardening, salt hardening,
procedures for transportation and handling are
commonly included.

A list of commercial wetland plant nurseries and
assistance in developing plant material specifications
is available from the Natural Resources Conservation
Service in Louisiana.
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